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IN THE U.S. PATENT AND TRADEMARK OFFICE 



PATENT 
0546-1082 



if) re application of 

Steve HEALD et al. Conf. 4057 

Application No. 10/550,945 Groiip 1651 

Fiied Movernber 30, 2006 Exaniiner Irene Mane 

PREPARATION OF VANILLIN FROM MiCROBiAL TRANSFORMATION MEDIA BY EXTRACTION BY 

MEANS SUPERCRITICAL FLUIDS OR GASES 

DECLARATION 

Assistant Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sin 

1. Mylfene DARRICAU, am a French citijesv 1 am employed by the French firm SAFiSiS (a 
subsidiar/ of LESAFFRE), in the capacity of R&D Project Mansgsr, and have held that 
position sines January 5th, 2009. iVIy bsckgroursd is a Master of Enginesring in 
Biotechnology with 7 ysars of experience in Fermentation and Microbiology; I have a 
diploma from Enginearing SciiooS of INSA in Toubuse (France), and I am in charge of 
Research and Development projects for SAFISIS in Biomoiecifies, 

r, Eveiyne FONCHY-PENOT, hereby declare that I am a French citizen. I am employed by 
the French firm LESAFFRE INTERNATIONAL (a subsidiary of LESAFFRE), in the capacity of 
R&D Project Manager, and have held that position since 2000. LESAFFRE 
iNTERNATlONAL is a service company which supports the different subsidiaries of 
LESAFFRE particularly in Research projects. 



Appln.No.10/5fiO,94« 
Docket No, 0546-1082 



My background is PhD in biotechnology with more than 10 years experience in 

fermsntatiorii and Microbiology; I have a diploma from Engineer Schoof from ESIL in 
Marseille (France), and I am In charge of Research and Development projects for 
LESAFFRE INTERNATIONAL In Blomolecules and Bioprocess, 

2. We are famsiiar with the above-identified U.S. patent applicstlon, its prosecution 
before the U.rjited States Patent and Trademark Office, and the applied references of 
Rabenhorst et ai. (U.S. Patent No, 6,133,003), Muhelm et ai. (U.S. Patent No. 6,235,507) and 

Maliin (U.S. Patent Ha. 4,474,994). 

3. in order to demonstrate the patentability of the pre.sent invention, we are 
submitting the following observations. 

We confirm hereby that we have conducted the following experiments. 

We state that, since my company got reports from independent laboratories that compare DSM 
9991 and DSM 9992 of H&R patent and conclude that these two strains cannot be distinguished 
from one another; experiments were conducted on the sole DSM 9992 strain, exactly as 
disclosed in the H&R patent Examples 1 and 3. 

We, Mn DARRiCAU and Mrs FONCHY-PENOT, who are researchers at SAF-ISIS and LESAFFRE 
INTERNATIONAL respectively, have realized the works detailed in the enclosed report (Exhibit 1) 
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As 3 summary the conclusions are that: 

Strains DSM 9992 from US Patent No. 6,133,003 and Zyl 926 from the SAF-ISIS present 
application do not react at all the same way when applying, the same process as disclosed in 
examples 1 and 3 of US Patent No. 6,133,003. 

IVIoreover, the HPLC analysis controls show that the ferulk: acid was accumulated in the wort 
so that no bloconversion occurred with any of these two strains. 

This means that the process in the US Patent No. 6,133,0031s inoperativeiy disclosed in order 
to get the alleged results regarding vanillin production. 

As a consequence we state that the prior art was duly worked out with the intention to reduce 
to practice the woridng examples of US Patent No. 6,133,003, with iJie above mentioned 
absence of results. 

We state that we made all reasonable due efforts, that a person of ordinary skill in the art 
should make, by taking all the information given in the specification such as for instance pH and 
oxygen maintenance, and also by using our general knowledge for example, to control the 
foaming that occurred during the fermentation by adding an antifoam. 

Accorilinglv, we consider that, contrary to the DSM 9991 and 9992 strains of US Patent No. 
6,133,003, the Zyl 926 microorganism, of the present application of SAF-ISIS, deposited within 
CABI as IMI 390106 for the purposes of patent procedures under the Budapest Treaty, provides 

unexpected results. 

The latter are derrionstrsted notabiy by: 

-a consumptiors of feruiic acid with concomitant production of above 11 g/L of vanillin 

-a vanillin product obtained there from absent of odoriferosjs by-products and with none of 

guaiacol, virsyi guaiacoi, eugenol and isoeugenoi being present at more than lOOppm. 
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4. We declare that all statements made herein of our own knowledge are true and 
that all statements made on informatfon and belief are believed to be true; and further that 
these statements were made '//ith the knowledge that willful faise statements and the like so 
made are punishable by fine or imprisonnnent, or both, under §1001 of Title IS of the United 
States code and that such vviiifui false statements may jeopardize the validity of the application 
or any patent issuing thereon, 

Date June 29, 2010 



Mylene DARRICAU 

R&D Product Manager 

SAF-iSIS 

Zone Artssanate 

So Listens 40140 - France 




Evelyne FOiMCHY-PEMOT 

R&D Project iVIanager 

LESAFFRE iNTERNATIONNAL 

Ms Gabriel Peri 147 

Marcq en Baroeul 59700 - France 




Exhibit 1 



Report on the "Characterisation of Straios belonging to the Genus Amycolatopsk 
by 16S rRMA Gene Sequencing" 

Professor M. Goodfellow 

Background 

Iniiially, the client wished to have the taxonomic relationships between the three 
Amycolatopsis strains determined by 16S rRNA gene sequencing. This study was 
designed to establish the inferred phylogenetic relationships between the cultures and 
their position (s) in the Amycolatopsis 16S rRNA gene Ixee. 

Receipt of Strains 

The package containing the strains arrived intact on May 20th (See photographs 
attached). 

Materials and Methods 

C^oltivation of strains. The strains were grown in shake flasks (150 tpm) in ISP 2 
broth for 48 hours at 37°C. Following incubation, biomass was harvested by 
centrifugation. 

16S rRNA gene sequencing analyses. Chromosomal DNA was isolated and 168 
rRNA PGR was done using well established procedure (Lane, 1991). PGR product 
was piirified and direct sequencing of 1 6S rRNA genes of the titree Amycolatopsis 
strains was carried out using BigDyeTM version 3.1 Terminator Cycle Sequencing 
Kit (PE Applied Biosystems, MA). Samples were completed using 10 ng of DNA for 
every 100 bp of template DNA and 3.2 pmol of primer. Post-sequencing reactions 
were purified away from unincorporated dye terminators using Perfonna DTR spin- 
columns (EdgeBiosystems, MD), Sequences were determined using an ABI 3730 
Secjuencef, The resultant almost complete 168 rRNA gene sequences (1360 
nucleotides) were aligned manually against corresponding sequences of the type 
strains of Amycolatopsis species, retrieved from GenBank, using FHYDIT software 
(Chun, 1995), A phylogenetic tree was inferred by using neighbour-Joining (Saitou 
& Nei, 1987) tree-making algorithm from the PHYDIT program and an evolutionary 
distance matrix generated by using the distance model of Jukes & Cantor (1969). The 
robustness of the phyletic lines recovered in the Amycolatopsis tree were detennined 
in a bootstrap analysis (Felsenstein, 1985) of the neighbour-joining dataset by using 
the SEQBOOT and CONSENSE options from the PHYLIP suite of programs 
(Felsenstein, 1993). 

Resislts 

ii ui 1 m 1 i^m s I io 1 (hdi e k ' s iKN . s,>. ■> » !c if- 

t! 1 I. AiP I If tops ^ itrdiH'- art ol h!<-n \i i ih^i iu m xmbi usls s m th^. 

^^1\lJ lL^i< U C i L f I [ INtL . k\ \ 1 \ c ^ ^i. ^ I 

lit njei Nirami belong to tht Amy o'aiopsis PiCllianolK a subudi.). nt ni nj 
integrity ol the latter is underpinned by a 100% bootstrap value (Fig. 4). it is also 
apparent from tne tree ana from tne associated nucieoiiae similarity ano dirrerence 



matrix (Table 1) that the three strains share identical 16S rRNA gene sequences with 
one another. 

Conclusions 

• The three Amycolatopsis strains belong to the Ainycolatopsis mellianolica subclade 
in the 16S rRNA Amycolatopsis gene tree. 

* The three Amycolatopsis strains shat'ed identical 16S rRNA gene sequences with 
one another. 
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Legends for Figures. 

Figs. la-3b. Chromatograms of Samples A, B and C respectively (a- sequencing with 

forward primer; b- sequencing with reverse primer). 

Fig. 4. Neighbour-joining tree based on nearly complete 168 rRNA gene sequences 
showing relationsiiips between the tiiree Amycolatopsis strains and between them and 
the type strains of Amycolatopsis species. Numbers at the nodes indicate the level of 
bootstrap support (%) based on neighbour-joining analysis of lOOO resampled 
datasets; only values above 50% are given. The scale bar indicates 0.02 substitutions 
per nucleotide position. 



Photographs. 

Photographs 1-5. Receipt of strains. 
Tables. 

Tabie 1. Nucleotide similarity and difference matrix with the three strains which share 
identical 16S rRNA gene sequences witli one another. 

Professor Michael Goodfellow 
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CERTIFICATE OF ANALYSIS 
Microbiology Department 
MfcroID 

The resitits pxovidsd herein relate only to the items tested, 

RiboPimt^ RiboGroup^ and RiboPrkterf" aie Imdcvmxks of Qualicon™ L.L.C., a subsidiaiy of EL DuPonl de 
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Suimnary 



Three bgcterial isolates were sent to Campden BRI from SAHSIS for stem comparisoii using the Quaiicon™ 
EiboPrinter® at the request of the client. ITie pared was received on site unopened as shown in the images taken 
of the package !e Appendix 1. 

The isolates were stored and grown prior to analysts uc s opli-f[ by the oKent. Standai'd 

techtiiques and xeageuts were used for the ribotypitsg. The enzi^nw FysxIL was used for the analysis of the isolates 
as it is has been shewn to differentiate between DuPoat database entries for Streptomyces sp. The results of the 
v/ork are noted ia Tables below, with a paltem comparison shown in Figure L A suromaty of the RiboPrintsr 
methodology is outlined in Appendix 2. 



CC.F.RA Code: 


MMR/n 5732/00002 


Date of Receipt: 


20/05/09 




Sample A 


Client presumptive 


, Amycolaiopsis sp 


Code 




fdentfflcatioji 




Sample 


Frozen culture 






Descriptioa: 








Comments: 


Stored at ambient tomperahL 


re 






prior to analysis 






Analysis Type 


Test Details 


Identification 


Comments 


RiboPrinter® 


FviM 


None 


Isolate fell outside of 0,85 








similarity needed for automatic 








identification against the 








DuPont identification database. 








The isolate tos placed m 








RiboGro«pil4-3210-S-l. 


RiboPiinter® 


Strain comparison 




Refer to Figure 1 for details 



CCFSA Code; 

Custoxtiei" 

Code 

Sample 

Description; 

Commeals; 


MRtR/n5732/00003 
Sample B 

Fieeze Dried Ampoule 

Stored at ambient temperature 
prior to analysis 


Date of Receipt: 
Client presumptive 
identification 


20/05/09 
Amycolaiopsis sp 


Analysis Type 
RiboPrintei-® 


TestDetaQs 
PvuTL 


Identtfleafion 
None 


Comments 

Isolate fe!I outside of 0,85 
simiiarity needed ibr autoEaatic 
identiiicalion against the 
DuPont idenfifjcation dafabase. 
The isolate was plated m 
RiboGroup n4."321G-S-I. 


RiboPiinter® 


Strain comparison 




Sjefer to Figui-e 1 for deteiis 
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CCFRA,Code: 


MMR/1 15732/00004 


DateofRecdpf: 


20/05/09 


Csistomer 


Sample C 


Client presumptive 


Amycolatopsis sp 


Cods 




identifieation 


Sample 


Freeze Dried Ampoule 






Description: 








C'onimeiifs: 


Stored at ambient temperature 








prior to analysis 






4iialysis Type 


Test Details 


IdeBlification 


Commeoifs 


RiboPdnterS?) 




None 


Isolate fell outside of 0.35 








siniilatity needed for automatic 








identification agaiast the" 








DnPont identification database. 








The isolate was placc<i in 








RiboGroup 114-3210-8-1. 


RiboPrintei® 


Strain comparison 




Refer to Figure 1 for details 



Strain comparison 

A comparison of the patterns generated for the three isolates is show-n below in Figure la and b, 
Figare la: Straia comparison of isolates MB/115732/2-4 using MB/11S732/2 as the reference isolate 
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Figure lb: Strain eompai-isoH of lsoiafesMB/llS732/2-4 using 6m'115732/3 as the reference isolate 




All three isolates were placed in Sk; same Ribcgroisp 1 14-321 G-S-i, These results siiggest that the isolates are 
indistinguishable from each other usuig PviiII. 

These data readily demonstrate the ability of the RiboPrinter system to characterise artd discrimijiate bacterial 
strains by analysis of RiboPrint patterns. This IiiformaEioii willbs available forreferraice on she archived database 
and as such can be used to authenticate, or compare to, these cultures time and thne again. 

The-se. isolates will be Jrept for a standard period of 4 weeks after ribotyping after v?hich ;hey will be destroyed as 
outlined in the NDA supplied by the client 
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Appendix 1: Image of package received for analysts at Campden Blil 
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Appeadix2: Details of RiboPrititer Methodology 

The RifcoPimter system is an ainomated ribotj'ping proems as follows; 

Bactsrial celts are broken open to release the genomic DNA into solution. This DNA ig digested ('m up' ) usmg 
a restriction enzyme to generate fragments of different lengths, which are then separated out on the basis of sise. 
Ribosomai DNA is detected using probes wliich give off iight that is captured by a camera. The res-jlting hnage 
is converted iji.to a RiboPiijit pattern that can be <±^motti,std (into RiboGroups) and where possible identified by 
proprieiai-y s..;f;v,-;irc, TiiboGroujis .iris 3Ssign<=/J to patterns in the ibilo\vmg fotmat - RiboCyroup libraij' - Machine 
jiiirabci- -■ iMch number and sample position where the pattern oconired for the &st tune for example RIBOI 
1 14-1002-S-1 

As each san^le is analysed by the sofe'are, it makes a decision about how closely the new sample pi-sttera 
matches the existing patterns in the database. If the soihrdre finds a match, that is if it is unable to distinguish the 
new pattern from an existmg pattern (i.e. >92% sinjilarity between patterns), it assigns the new sample to that 
SiboGroup, All samples m a SiboGroup have the same RiboGroup code. Thus if the isolate has been previously 
ribct}.ped on this instrument, the instrument database will recognise tiie reproduced RiboPrmt and allocate the 
EiboGroiip code assigned in the first instance. 

men ai3 isolate is analysed on the machine for the first time, i.e. it does not match with any existing patterns, it 
will receive a new code i.e. the batch and sample number specific to that new batch run. 

For automatic (DuPont) identiiicatioK, the new sample information is compared to existmg patterns within a 
suppKed CDTJP) database. If the software fmds a match of >S5% a DuPont identificafion will be reported. 

If no automatic identification is given, the user can instract the sofhvare to show the percentage similarities 
bsUveen existing patterns in the mstrument sample databa.'te (Campden BRI database) and the new sample pattern. 
Wlien>85% similarity is shown identification can be offered. 
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PHYDiT - Sirniiarity analysis 

1360 FUicieotides analysed 

Lower-left triangle contains [NT] Similarity. 

Uppper-riglit triangle contains [NT] Different/Total nucleotides. 

The following table contains tab-delimited numbers. Copy and paste to MS Excel or Word. 

Amycolatopsis Sample A 



Amycoiatopsis Sample A 

Amycolatopsis Sample B 100 
Amycolatopsis Sample C 100 

Amycoiatopsis methanoiica DSM 44096T {AJ249135) 98.88 

Amycolatopsis tliermoflava DSM 44574T (AP-'052390) 98.88 

Amycolatopsis jejuensis NRRL B-24427T (DQ000200) 94.25 

Amycolatopsis suiphurea DSM 46092T (AJ293756) 95.37 

Amycolatopsis alba DSM 44262T (AF051 340) 94.76 

Amycolatopsis coloradensis DSM 44225T (AJ293753) 94.47 

Amycolatopsis reglfauclum DSM 45072T (AY1 29760) 94.84 

Amycolatopsis azurea DSM 43854T (AJ400709) 94.69 

Amycolatopsis orientalis DSIV1 40040T (AJ400711) 94.69 

Amycolatopsis keratiniphila subsp. keratiniphiia DSM 4440T {AJ278496) 94.69 

Amycolatopsis keratiniphiia subsp. nogabecina DSM 445T (AJ 508238) 94.69 

Amycolatopsis japonica DSM 4421 3T {AJ508236) 94.54 

Amycolatopsis decaplanina DSM 44594T {AJ508237) 94.77 

Amycolatopsis minnesotensis NRRL B-24435 (DQ076482) 94.84 

Amycolatopsis nigrescens DSM 44S92T (DQ486888) 95.44 

Amycolatopsis lexingtonensis DSM 44653T {AY1 83358) 94.61 

Amycolatopsis pretoriensis DSM 44654T (AY1 83356) 94.54 

Amycolatopsis rifamycinica DSM 46()95T {AY083603) 94.69 

Amycolatopsis kentuckyensis DSM 44652T (AY1 83357) 94.54 

Amycolatopsis balhimycina DSM 44591 T {AJ508239) 94.47 

Amycolatopsis vancoresmycina DSM 44592T (AJ 508240) 94.84 

Amycoiatopsis plumensis DSM 44776T (AY262825) 94.61 

Amycolatopsis tolypomycina DSM 44544T (AJ293757) 94.61 

Amycolatopsis medlterranel DSM 43304T (AJ293754) 94.84 

Amycolatopsis australiensis DSM 44671T (AY1 29753) 95.14 

Amycolatopsis saalfeldensis DSM 44993T (DQ792500) 95.07 

Amycolatopsis echigonensis JCM 21831T (AB248535) 94.84 

Amycoiatopsis riiigaterisis JCM 21 832T (AB248537) 95.06 

Amycolatopsis benzoatilytica DSM 43387T (AY957506) 93.39 
Amycolatopsis albidoflavus DSM 44639T {AJ252S32) 94.9 

Amycolatopsis halotoierans NRRL B-24428T (DQ0001 96) 95.21 

Amycolatopsis rtibida DSM44637T (AF222022) 94.51 

Amycolatopsis sacchah DSM 44468T {AF223354) 95.29 

Amycolatopsis taiwanensis N3RC 1 021 03T (OQ16021 5) 94,99 

Amycolatopsis marina NBRC 104263T {EU329845) 95.96 

Amycolatopsis palatopharyngis JCM 1 2460T {AF479268) 96. 1 9 

Amycoiatopsis fastidiosa DSM 43855T {AB1 84566) 92.38 



Amycoiatopsis Sample B Amycolatopsis Sample C 
0/1338 0/1338 
0/1 338 
100 — 

98,88 98.88 

98,88 98.88 

94.25 94.25 

95.37 95.37 

94.76 94.76 
94.47 94.47 
94.84 94.84 
94.69 94.69 
94.69 94.69 
94.69 94.69 
94,69 94.69 
94.54 94.54 

94.77 94.77 
94.84 94.84 
95.44 95.44 
94.61 94.61 
94.54 94.54 
94.69 94.69 
94.54 94.54 
94.47 94.47 
94.84 94.84 
94.61 94.61 
94.61 94.61 
94.84 94.84 
95.14 95.14 
95.07 95.07 
94.84 94.84 
95.06 95.06 
93.39 93.39 

94.9 94.9 

95.21 95.21 

94.51 94.51 

95.29 95.29 

94,99 94.99 

95.96 95.96 

96,19 96.19 

92.38 92.38 



Amycolatopsis methanoiica DSM 44096T (AJ249135) 

15/1338 
15/1338 
15/1338 



99.85 
94.32 
94.99 
94.69 
94.47 
94.39 
94.62 
94.54 
94.77 
94.61 
94.47 
94.92 
94.54 
95.74 
94.61 
94.54 
94.62 
94.47 
94.39 
94.47 
94.17 
94.24 
94.76 
94.99 
95.22 
94.54 
94.76 
92.93 
94.75 
94.91 
94.81 
95.74 
95.44 
96.34 
96.49 
92.38 



Amycolatopsis thermoflava DSM 44574T (AF052390) 



15/1337 
2/1337 



94.24 
94.99 
94.61 
94.39 
94.31 
94.54 
94.47 
94.69 
94.54 
94.39 
94.84 
94.47 
95.66 
94.54 
94.47 
94.54 
94.39 
94.32 
94.39 
94.09 
94.16 
94.68 
94.91 
95.14 
94.46 
94.68 
92.85 
94.67 
94.83 
94.73 
95.66 
95.36 
96.26 
96.41 
92.3 



Amycolatopsis jejuensis NRRL B-24427T (DQ000200) 

77/1338 
77/1338 
77/1338 
76/1338 
77/1337 



97.83 
96.86 
96.64 
97.08 
97.01 
96.79 
96.64 
96.86 
97.01 
96.79 
96.71 
96.71 
96.56 
96.64 
96.64 
96.41 
96.19 
96.64 
96.34 
96.78 
96.48 
97.01 
97.16 
97.23 
97.16 
95.29 
97 
96.86 
96.77 
96.64 
93.88 
95.44 
95.52 
90.44 



Amycoiatopsis sulphurea DSM 46092T (AJ293756) Amycoiatopsis alba DSM 44262T {AF051 340) 
62/1338 70/1337 
62/1338 70/1337 
62/1338 70/1337 
67/1338 71/1337 
67/1337 72/1336 
29/1339 42/1337 

45/1337 
96.63 — 

96.49 99.25 

97.38 98.28 

97.01 98.65 

96.94 98.58 

96.79 98.43 
97.01 98.5 

96.94 98.28 

97.31 98.35 

97.01 97.38 

97.09 97.53 

96.63 97.83 

96.56 97.91 

96.56 97.98 

96.34 97.75 

96.26 97.68 

96.71 97.68 

96.11 97.16 
96.41 97.6 
96.41 97.9 

97.09 97.46 

97.16 97.83 

97.31 97.38 

97.68 97.53 

95.67 95.82 

97.68 97.6 
97.68 97.53 
96.92 97.22 
97.23 96.19 
93.58 94.09 
95.52 95.14 
95.67 95.44 
91.04 91.1 



Amycolatopsis coloradensis DSM 44225T (AJ293753) 

74/1338 
74/1338 
74/1338 
74/1338 
75/1 337 
45/1338 
47/1338 
10/1337 



98.5 
98.58 

98.8 
98.65 
98.65 
98.65 
98.58 
97.61 
97.38 
97.83 
97.91 
97.83 
97.61 
97.68 
97.46 
97.08 
97.53 
97.68 
97.46 
97.91 
97.08 
97.23 
95.59 
97.45 
97.23 
97.14 
95.89 
93.87 
95.07 
95.37 
90.81 



Amycolatopsis reglfaucium DSM 45072T (AY1 29760) 

69/1337 
69/1337 
69/1337 
75/1337 
76/1336 
39/1337 
35/1337 
23/1336 
20/1337 



99.25 
99.48 

99.1 
97.46 
97.01 
97.46 
97.38 
97.38 
97.16 
97.01 
97.46 
97.01 
97.38 

97.3 
97.83 
97.23 
97.83 
98.13 
96.43 
98.05 
98.13 
97.29 
95.96 
93.34 
95.29 
95.29 
91.17 



Amycolatopsis azurea DSM 43854T (AJ400709) Amycolatopsis orientalis DSM 40040T (AJ40071 1 ) 
71/1338 71/1338 
71/1338 71/1338 
71/1338 71/1338 
72/1338 73/1338 
73/1337 74/1337 
40/1338 43/1338 
40/1338 41/1338 
18/1337 19/1337 
19/1338 16/1338 
15/1337 12/1337 
6/1338 
99.55 — 

99.18 99.33 

99.43 99.63 

99.1 99.18 

99.18 99,33 

97.16 97,31 

97.31 97,31 

98.13 97,83 

98.06 97.76 

97.91 97.61 

97.68 97.38 

97.68 97.38 

97.53 97.38 

96.93 96.86 

97.46 97.38 

97.75 97.46 

97.76 97.76 
97.76 97.46 
97.61 97.38 

97.9 97.68 

96.43 96.35 

97.9 97.83 

97.75 97.68 

97.67 97.44 

96.26 96.26 

93.87 93.65 

85.74 95.59 

86.04 95.81 

91.63 91.63 



Amycolatopsis keratiniphila subsp. keratlnlphlla DSM 4440T (AJ278496) 

71/1338 
71/1338 
71/1338 
70/1338 
71/1337 
45/1338 
43/1338 
21/1337 
18/1338 
15/1337 
11/1338 
9/1338 



99.7 
99.25 
99.33 
97.31 
97.53 
97.83 
97.76 
97.46 
97.23 
97.23 
97.46 
96.86 
97.31 
97.38 
97.61 
97.38 
97.76 

97.9 
96.05 
97.98 
97.75 
97.89 
96.49 
93.87 
95.89 



Amycolatopsis keratlniphila subsp. nogabecina DSM 445T {AJ508238) 

71/1337 

71/1337 

71/1337 

72/1337 

73/1 336 

42/1337 

40/1337 

20/1336 

18/1337 

10/1336 

7/1337 

5/1337 

4/1337 



99.33 
99.48 
97.31 
97.38 
97.75 
97.68 
97.53 
97.31 
97.31 
97.46 
96.78 
97.31 
97.38 
97.76 
97.38 
97.83 
98.13 
96.43 
98.05 
97.98 
97.89 
96.41 
93.79 
95.74 
95.96 
91.77 



Amycolatopsis japonica DSM 4421 3T (AJ508236) 
73/1338 
73/1338 
73/1338 
74/1338 
75/1 337 
40/1338 
41/1338 
23/1337 
18/1338 
7/1337 
12/1338 
11/1338 
10/1338 
9/1337 

99.18 - 
97.23 
97.16 
97.83 
97,76 
97.61 
97.38 
97.23 
97.31 
96.93 
97.46 
97.46 
97.68 
97.38 
97.53 
97,75 

95.9 
97.75 

97.6 
97.37 
95.96 
93.57 
95.52 
95.59 
91.11 



AiTiycoiatopsis decaplanina DSM 44594T {AJ508237) 
70/1338 
70/1338 
70/1338 
68/1338 
69/1337 
43/1338 
36/1338 
22/1337 
19/1338 
12/1337 
11/1338 
9/1338 
9/1338 
7/1337 
11/1338 

97.09 
97.23 
97.38 
97.31 
97.31 
97.08 
96.94 
97.09 
96.48 
96.93 
97.31 
97.98 
97.09 
97.68 
98.13 
96.12 
97.98 
97.98 
97.67 
96.19 
93,57 
95.89 
95.81 



Amycolatopsis minnesotensis NRRL B~24435 (DQ076482) 

69/1338 

69/1338 

69/1338 

73/1338 

74/1 337 

44/1339 

40/1339 

35/1337 

32/1338 

34/1337 

38/1338 

36/1338 

36/1338 

36/1337 

37/1338 

39/1338 



98.43 

96.79 
96.64 
96.41 
96.56 
97.38 
96.26 
96.56 
96.63 
96.94 
97.76 
96.41 
96.56 
95.14 
96.78 
96.56 
96.24 
96.86 
93.13 
95.96 
96.11 
91.04 



Amycolatopsis nigrescens DSM 44992T {DQ486888) 

61/1338 

61/1338 

61/1338 

57/1338 

58/1337 

44/1339 

39/1339 

33/1337 

35/1338 

40/1337 

36/1338 

36/1338 

33/1338 

35/1337 

38/1338 

37/1338 

21/1339 



96.71 
96.79 
96.79 
96.56 
96.49 
96.64 
96.04 
96.41 
96.78 
97.09 
97.98 
96.49 
96.64 
94.84 
96.78 
96.64 

96.7 
97.53 

93.5 
95.54 
95.54 
91.78 



Amycolatopsis lexingtonensis DSM 44653T (AY 183358) 

72/1337 
72/1337 
72/1337 
72/1337 
73/1 336 
46/1337 
45/1337 
29/1336 
29/1337 
34/1336 
25/1337 
29/1337 
29/1337 
30/1 336 
29/1337 
35/1337 
44/1337 
44/1337 



99.93 
99.63 



97.6 
97.75 
96.65 
97.97 
97.75 
97.59 
96.34 
94.32 
95.36 
95.51 
91.47 



Amycolatopsis pretoriensis DSM 44654T (AY1 83356) 

73/1338 

73/1338 

73/1338 

73/1338 

74/1 337 

45/1339 

46/1339 

28/1337 

28/1338 

35/1337 

26/1338 

30/1338 

30/1338 

31/1337 

30/1338 

36/1338 

43/1339 

43/1339 

1/1337 



99.7 
99.48 
99.33 
99.03 
98.88 
99.18 
99.18 
98.36 
98.58 
97.53 
97.68 
96.58 

97.9 
97.68 
97.52 
96.41 

94.4 
95.29 
95.44 
91.41 



Amycolatopsis rifamycinica DSM 46095T (AY083603) 

71/1338 
71/1338 
71/1338 
72/1338 
73/1 337 
45/1338 
46/1338 
27/1337 
29/1338 
35/1337 
28/1338 
32/1338 
34/1338 
33/1337 
32/1338 
36/1338 
45/1338 
43/1338 
5/1337 
4/1338 



99.18 
99.03 
98.65 
98.95 
99.33 
98.36 
98.43 
97.68 
97.83 
96.43 
97.9 
97.83 
97.52 
96.34 
94.32 
95.37 
95.37 
91.41 



Amycolatopsis kentuckyensis DSM 44652T (AY1 83357) 

73/1337 
73/1337 
73/1337 
74/1337 
75/1 336 
48/1337 
49/1337 
30/1336 
32/1337 
38/1336 
31/1337 
35/1337 
37/1337 
36/1 336 
35/1337 
39/1337 
48/1337 
46/1337 
8/1336 
7/1337 
5/1337 



99.1 
98.95 
98.58 
98.88 
99.25 
98.28 

98.2 
97.46 

97.6 

96.2 
97.67 
97.75 
97.44 
96.04 
94.02 
95.21 
95.21 

91.1 



Amycolatopsis balhimycina DSM 44591 T (AJ508239) 

74/1338 
74/1338 
74/1338 
75/1338 
76/1337 
51/1338 
50/1338 
31/1337 
31/1338 
40/1337 
31/1338 
35/1338 
37/1338 
36/1337 
37/1338 
41/1338 
46/1338 
47/1338 
10/1337 
9/1338 
11/1338 
12/1337 



98.65 
99.18 
98.28 
98.36 
97.16 
97.31 
96.2 
97.53 
97.46 
97.29 
95.96 
94.17 
94.92 
95.07 
91.11 



Amycolatopsis vancoresmycina DSM 44592T (AJ 508240) 

69/1338 
69/1338 
69/1338 
74/1338 
75/1 337 
45/1338 
44/1338 
31/1337 
34/1338 
34/1337 
33/1338 
35/1338 
34/1338 
34/1337 
36/1338 
39/1338 
35/1338 
45/1338 
14/1337 
13/1338 
13/1338 
14/1337 
18/1338 



98.65 
98.95 
98.65 
98.36 
98.13 
97.91 
98.05 
96.66 
98.13 
98.2 
97.59 
96,26 
94.17 
95.29 
95.29 
91.33 



Amycolatopsis plumensis DSM 44776T (AY262825) 

72/1337 
72/1337 
72/1337 
78/1337 
79/1336 
49/1337 
52/1337 
38/1336 
39/1337 
40/1336 
41/1337 
42/1337 
42/1337 
43/1 336 
41/1337 
47/1337 
50/1337 
53/1337 
16/1336 
15/1337 
18/1337 
19/1336 
22/1337 
18/1337 

99.1 
98.28 
97.83 
97.46 
97.38 
97.45 
96.27 
97.45 

97.6 
96.84 
95,74 
93.79 
94.76 
94.99 



Amycolatopsis tolypomycina DSM 44544T (AJ293757) 

72/1337 
72/1337 
72/1337 
77/1337 
78/1 336 
43/1337 
48/1337 
32/1336 
33/1337 
35/1336 
34/1337 
35/1337 
36/1337 
36/1 336 
34/1337 
41/1337 
46/1337 
48/1337 
12/1336 
11/1337 
14/1337 
15/1336 
18/1337 
14/1337 
12/1336 



98.58 

98.2 
97.91 

97.6 
97.75 
96.58 
97.82 

97.9 
97.14 
95.89 
94.02 
95.06 
95.36 

91.1 



Amycolatopsis mediterranei DSM 43304T (AJ293754) 

69/1336 
69/1336 
69/1336 
70/1336 
71/1335 
47/1336 
48/1336 
28/1335 
31/1336 
36/1335 
30/1336 
34/1336 
35/1336 
35/1335 
34/1336 
36/1336 
45/1336 
43/1336 
12/1335 
11/1336 
9/1336 
10/1335 
11/1336 
18/1336 
23/1335 
19/1335 

98.5 
98.35 
97.38 
97.53 
96.12 

97.6 
97.68 
97.36 
96.11 
94.01 
95.36 
95.36 
91.39 



Amycolatopsis australiensis DSM 44671T (AYI 29753) 

65/1338 
65/1338 
65/1338 
67/1338 
68/1 337 
40/1338 
39/1338 
34/1337 
34/1338 
29/1337 
30/1338 
30/1338 
32/1338 
30/1337 
31/1338 
27/1338 
41/1338 
39/1338 
23/1337 
22/1338 
22/1338 
23/1337 
23/1338 
22/1338 
29/1337 
24/1337 
20/1336 



97.91 
97.46 
97.75 
96.35 
97.98 
97.9 
97.52 
96.71 
94.25 
95.96 
95.81 
91.41 



Amycolatopsis saalfeldensis DSM 44993T {DQ792500) 

66/1338 
66/1338 
66/1338 
64/1338 
65/1 337 
38/1338 
38/1338 
29/1337 
28/1338 
37/1337 
30/1338 
34/1338 
35/1338 
35/1337 
35/1338 
39/1338 
30/1338 
27/1338 
20/1337 
19/1338 
21/1338 
24/1337 
22/1338 
25/1338 
34/1337 
28/1337 
22/1336 
28/1338 



97.16 
97.31 
95.74 
97.53 
97.31 
97.22 
97.01 
94.39 
95.74 
95.89 
91.48 



Amycolatopsis echigonensis JCM 21831T {AB248535) 

69/1337 
69/1337 
69/1337 
73/1337 
74/1336 
37/1338 
36/1338 
35/1336 
39/1337 
29/1336 
32/1337 
35/1337 
30/1337 
29/1 336 
33/1337 
31/1337 
48/1338 
47/1339 
32/1336 
33/1338 
31/1337 
34/1336 
38/1337 
28/1337 
35/1336 
32/1336 
35/1335 
34/1337 
38/1337 



99.4 
97.19 
98.95 
99.1 
98.5 
96.19 
94.02 
95.44 
95.29 
90.88 



Amycolatopsis niigatensis JCM 21832T {AB248537) 

66/1336 
66/1336 
66/1336 
70/1336 
71/1335 
38/1337 
31/1337 
33/1335 
37/1336 
25/1335 
28/1336 
31/1336 
28/1336 
25/1335 
30/1336 
25/1336 
46/1337 
45/1338 
30/1335 
31/1337 
29/1336 
32/1335 
36/1336 
26/1336 
34/1335 
30/1335 
33/1334 
30/1336 
36/1336 
8/1338 



97,57 
99.18 
99.55 
98.42 
96.18 
93.94 
95.43 
95.21 
91.25 



Amycolatopsis benzoatilytica DSM 43387T (AY957506) 

87/1316 
87/1316 
87/1316 
93/1316 
94/1315 
62/1316 
57/1316 
55/1315 
58/1316 
47/1315 
47/1316 
48/1316 
52/1316 
47/1315 
54/1316 
51/1316 
64/1316 
68/1317 
44/1315 
45/1316 
47/1316 
50/1315 
50/1316 
44/1316 
49/1315 
45/1315 
51/1314 
48/1316 
56/1316 
37/1316 
32/1316 



97.41 
97.42 
96.64 
94.53 
92.17 
93.54 
93.62 
90.05 



Amycolatopsis albidofiavus DSM 44639T (AJ252832) 

68/1334 
68/1334 
68/1334 
70/1334 
71/1333 
40/1335 
31/1335 
32/1333 
34/1334 
26/1333 
28/1334 
29/1334 
27/1334 
26/1 333 
30/1334 
27/1334 
43/1335 
43/1336 
27/1333 
28/1335 
28/1334 
31/1333 
33/1334 
25/1334 
34/1333 
29/1333 
32/1332 
27/1334 
33/1334 
14/1336 
11/1336 
34/1314 

99.18 
98.5 
96.33 
93.93 
95.35 
95.28 
91.32 



Amycolatopsis haiotolerans NRRL B-24428T {DQ000196) 

64/1336 
64/1336 
64/1336 
68/1336 
69/1335 
42/1337 
31/1337 
33/1335 
37/1336 
25/1335 
30/1336 
31/1336 
30/1336 
27/1335 
32/1336 
27/1336 
46/1337 
45/1338 
30/1335 
31/1337 
29/1336 
30/1335 
34/1336 
24/1336 
32/1335 
28/1335 
31/1334 
28/1336 
36/1336 
12/1338 
6/1338 
34/1316 
11/1336 



98.42 
96.18 
93.7'2 
95.28 
95.21 
91.25 



Amycolatopsis mbida DSM44637T (AF222022) Amycolatopsis sacchari DSM 44468T (AF223354) 

73/1330 63/1338 

73/1330 63/1338 

73/1330 63/1338 

69/1330 57/1338 

70/1329 58/1337 

43/1331 45/1338 

41/1331 37/1338 

37/1329 51/1337 

38/1330 55/1338 

36/1329 54/1337 

31/1330 50/1338 

34/1330 50/1338 

28/1330 47/1338 

28/1329 48/1337 

35/1330 54/1338 

31/1330 51/1338 

50/1331 42/1338 

44/1332 33/1338 

32/1329 49/1337 

33/1331 48/1338 

33/1330 49/1338 

34/1330 53/1337 

36/1330 54/1338 

32/1330 50/1338 

42/1329 57/1337 

38/1329 55/1337 

35/1328 52/1336 

33/1330 44/1338 

37/1330 40/1338 

20/1332 51/1337 

21/1332 51/1336 

44/1310 72/1316 

20/1330 49/1334 

21/1332 51/1336 
46/1330 
96.54 — 

93.99 94.77 
95.79 96.26 
95.64 96.41 
90.98 91.85 



Amycolatopsis taiwanensis NBRC 102103T (DQ160215) 

67/1338 

67/1338 

67/1338 

61/1338 

62/1337 

82/1339 

86/1339 

79/1337 

82/1338 

89/1337 

82/1338 

85/1338 

82/1338 

83/1337 

86/1338 

86/1338 

92/1339 

87/1339 

76/1337 

75/1339 

76/1338 

80/1337 

78/1338 

78/1338 

83/1337 

80/1337 

80/1336 

77/1338 

75/1338 

80/1338 

81/1337 

103/1316 

81/1335 

84/1337 

80/1331 

70/1338 



94.1 
94.02 
89.92 



Amycolatopsis marina NBRC 104263T (EU329845) 

54/1338 
54/1338 
54/1338 
49/1338 
50/1337 
61/1338 
60/1338 
65/1337 
66/1338 
63/1337 
57/1338 
59/1338 
55/1338 
57/1337 
60/1338 
55/1338 
54/1338 
45/1338 
62/1337 
63/1338 
62/1338 
64/1337 
68/1338 
63/1338 
70/1337 
66/1337 
62/1336 
54/1338 
57/1338 
61/1337 
61/1336 
85/1316 
62/1334 
63/1336 
56/1330 
50/1338 
79/1338 



99.4 
91.55 



Amycolatopsis palatopharyngis JCM 12460T (AF479268) 

51/1338 
51/1338 
51/1338 
47/1338 
48/1337 
60/1338 
58/1338 
61/1337 
62/1338 
63/1337 
53/1338 
56/1338 
52/1338 
54/1337 
59/1338 
56/1338 
52/1338 
45/1338 
60/1337 
61/1338 
62/1338 
64/1337 
66/1338 
63/1338 
67/1337 
62/1337 
62/1336 
56/1338 
55/1338 
63/1337 
64/1336 
84/1316 
63/1334 
64/1336 
58/1330 
48/1338 
80/1 338 
8/1342 



91.78 



Amycoiatopsis fastidiosa DSM 43855T (AB1 84566) 

102/1338 
102/1338 
102/1338 
102/1338 
103/1337 
128/1339 
120/1339 
119/1337 
123/1338 
118/1337 
112/1338 
112/1338 
113/1338 
110/1337 
119/1338 
115/1338 
120/1339 
110/1339 
114/1337 
115/1339 
115/1338 
119/1337 
119/1338 
116/1338 
123/1337 
119/1337 
115/1336 
115/1338 
114/1338 
122/1338 
117/1337 

31/1316 

16/1336 

17/1337 

20/1331 

09/1338 

35/1339 
113/1338 
110/1338 



Exhibit 4 



TC 
A ACIC 
'i. IGGC 
T TT 
A GI 
// AG 



^ IlA AC'^C G a a ICC ^ 
AAl 1G 1 AGi-L '^'^C'^C I 



T T A 1 

CC lAl 

r T ArA '-CTCA 

n CA IL "iATA 

L ^AlCii GCu ^GGC 



'^CCA ^ TAA'^CrrA? TrA ^^TAG T A 

A C'lG L AAIAC If^ HAG GIlL 

T GC'^"' TCr T T TGll TC 

AT C TT T r A T 



AAGAA ? r 
GGAA-'IAIl 



11 
:CGGCC 

1 A 
'GTAAA 

;taact 
;gcgta 



A lACGG G A A lAAAr^ IlAAAGGAA'"! Al 



3TGTG 



ATTCA 



3TTG 



ATC 



i^r^GG 

AG 
A CCG 
CGCTCG^ 

TCC\ T CG 
A lAA IICT 

ICrt. ICCl 
GTTAGCTACGGC/ 

hC 1A A 

GC P AGrt. 
TACACCAGGAATj 
GA 1 AAGCC 



TCC A TT C 

ICG AC AGGG rilCLuA'^^Gi^l I 1^ AGC^i^ IGI^ 

TCC\ 7TAA CAT^ TG^' "^T \rr t \Cr CT 

IL CGC f^GlLL CCA'^If^ IGG Ar^ AlA hCAA 



CGl A^llAii 

:acaag( 



CrtA AlCli^i^ Ai^rt ^AGi" 
G ACAT T T TT 
hTC II AAl CACATG 1 



'^ACGrt 
AGT 
CCG 

GC 



A^CCA 
ATGT 7 



AlGl 
AGTT^ 
G II 
;CACCA 
,GCCC 
CCC 



GC I G 

ATT err'" 

GGGAT 



r'A IC k 

LA IC 



C II H-k ^11 lAAi^ A IH IC 

IIHA. I 1 I A A C hC Irt. CH 

'"TACr T AATT GA TAT H'^GA A? '"GTG CGT T T 

AGGA AAA 1 ^ «A H JillA ACC lA C I lA 



GCTGAAGCACCTTACGGGTGTGGATGAGTGGCGAACGGGTGAGTAACACGTGGGTAACCT 
GCCCTGTACTTTGGGATAAGCCCTGGAAACGGGGTCTAATACCGAATATGACTCGCTAAG 
GCATCTTGGTGGGTGGAAAGTTTCGGCGGTACAGGATGGGCCCGCGGCCTATCAGCTTGT 
TGGTGGGGTAGTGGCCTACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGTGACCGGCC 
ACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCAC 
7/TGGC"'r"^AAf^CCTGATr-Ar^r-7CGCCC''^TrAf"GGATCA"'^rr---CGGCTT'''T'\A7- 

, '.C-^.^I >^ -.^'.Ckk P 1 ^'■.C^AA"'"'l-v:,&&rClC1G"'l^l ^^"I'.C . 

- O " 'I. --GA^ ;^-r V^-'AGATA-TT'^G-'AGTv, A^^^ 

""I- HAC^TT" "-GCTAGGTITi-'-'-CGArTT-'-'Ar'-rrGTCCGTGrrr-AGCTAA-^li''^-- 
AAGCGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCC 
CGCACAAGC 

>ta2-1492R 

CCCTCCCCGCAA^CGGGCTTGGrrcATGCCCTTrrr'-TGTTACCGAi^^^TCATGACGTrz. 
CGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCAGCGTTGCTGATCTGCGATTAC 
TAGCGACTCCGACTTCACGCAGTCGAGTTGCAGACTGCGATCCGAACTGAGACCGGCTTT 
AAGGGATTCGCTCCACCTCACGGTATCGCAGCCCTCTGTACCAGCCATTGTAGCATGTGT 
GAAGCCCTGGACATAAGGGGCATGATGACTTGACGTCATCCCCACCTTCCTCCGAGTTGA 

CGl>.AC1C 1 ^ ^ "•CCL-.'CrC ''^'^ '^t AI JACCCC^I -C^A.^ChC AJ>( AAV...C lie 
--KG --rr- "fj/i/--- - fC Jv,A"Ar ti-c. "A-r '■"u> - - 
C-GC^ Cm'-^^ ^GaC^. 1 Hvv&Gll. A I ^»1C1 

^^1 C-..lL,I->-.-^Gl r-l^^'AllAA. A._A C^l J I L^- IC 
""T'"AA^^CCTTT"?''TT^T2'iG-'^TT"'r'~'~CCGTA"T--i'''"*GGCC"'' 1 r"G 

IIA3-IACGGCA.53A"'AACG1C:aA5I..^-.CCC A k La CGCCC-.a II » aC C .1 
33rtCiA^^AGGC AlCiAAlVClC 1 :Gui^Cv.CACGCll l^CCIC AbL,^ -v-AGlA 
CGGCCCAGAGACCCGCCTTCGCCACCGGTGTTCCTCCTGATATCTGCGCATTTCACCGCT 
ACACCAGGAATTCCAGTCTCCCCCTACCGAACTCAJVGCCTGCCCGTATCCACTGCAGGTC 
CGGAGTTAAGCCCCGGAT 



I ^l^r^ ^ I^^ I A 1 ^ „ ^1 

- I l""- LL "^l It - "IL t KI I'"'"'" m^^^^ 

^^I'^C T.:,:,^^I ^^,^ac A CAC^ ^ 1 " 1 1 GGG^TA H^CCIAC^AA «^G^ ^^L>^ 

lCAji> jUUj.C"CCC'"'"CriuAv^ CCCAC^ jri.uA^"CCC'"'"'"ri.uA^_^ClACGG jAu^^ACCAC j jU^A" 1 
ATTGCACAATGGGCGGAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTT 
TCGCCAGGGACGAAGCGCAAGTGACGGTACCTGGAGAAGAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGT 



Al^ ^Cl 



CAAGG-IAAAAClCAAAf-i AA _ IGACCGf -Gl^CGCACAAGi 



I Vlll ^IA«^_....C ' r^^A^^CCCl'^ Pr'LA^^CA lA. ^ul^^^l-^ 
CATCTTGGTGGGTGGAAAGTTTCGGCGGTACAGGATGGGCCCGCGGCCTATCAGCTTGTT 
GGTGGGGTAGTGGCCTACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGTGACCGGCCA 
CACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACA 
ATGGGCGGAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAAC 
CTCTTTCGCCAGGGACGAAGCGCAAGTGACGGTACCTGGAGAAGAAGCACCGGCTAACTA 
C'"TGCCA'''''>rr'-iCGG7AAT'.'^'"~'AGGC7''"'A'.'"^GTTG7'""^r'.'\~'~'ATTC"'"'"'rTA./ 

""■"T" GGHGC'"AA?r-'"-GGGGAG G'^."'"'^GGATTAGATaCCCTC':TA3Ti'"'"* CGCT^T 
AAACGTTGGGCGCTAGGTGTGGGCGACTTCCACGTTGTCCGTGCCGTAGCTAACGCATTA 
/''"CGCCCCrrrT'"^GGACTACGrrcGCAACrCTA?\?\7>CTCAAAGGA?\^^GACCCCGGrr 



>ci-i'5 9:::i:? 

T C T C T TTC T T C T CT \ 

GCl IGlJi r-AGL GCCi^ri'^Glrt 1 i^i^'^'^AGu IGCl'^i^IClL AllA'^ 

7 CGA rCA^ TCAu AGTi^^ i^TTC A Ai^T^^^AT AAi^ ^ iGAu TT 

AA GGA'"'" I'-'-ACCT LlAl GCA iL ^I'^C AG A ^I'^C AI IL 

AAGCi"'" GAuA AAGC" '"AIlAICAi^I AClI AlC^'^'^ACCl ^ICi^'^i^ IIlA 

PPP^^^,p(-^ rrr/ ^TCCC CAT i^GuC T fi^ZZ^ACA ACaA^^^TTC 

I I GGCA IIAA'- sACAI IlA'~^ACAC r^G l^A G'^CA Al '"'AC C 

CA GG AA C r> A IC'^'^'" II ACl ^11 C 

lAA I I GJ 1 IJ J r 

IC '^z^ I hC 1 1 C I" C ^ C 

AGC sChIAI A«1s I 

rCTTTCT C TT TC CT'" 

hC s C H 1 C I » IC ^11 C C 

? r'CCrt. A 11 r-biu C ^ b^i«. 1 AC lb 1 r'bi Gl 
GGAGTTAAGCCCCGGAT 



II lCHlAlAf'\I 1 

I 1 GG r T C A\T TC r TCI 1 111 

I'^CA r^l b CGC ^ iA AGCl GTIbb ^^G Ai^I b 1 '^CCAAG bA sCC lAbb 
LlGA'^i^ GGl A^CGC'^ACrt.b ^^GAi" AGrtbA^CGi^'^'^AGAb ^lA'"'"'" Abb AGCAC Gb-fi 1 

ATTGCACAATGGGCGGAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTT 
la A '^CCAAia b"A ICA 1Mb 1 CA Ar^ AA --ACCC lAAb A GIC ^ bA CCC I 

AAIACb A^GGl'" AAbb llGli" A«.l All'^'^G I«.^ G<^ lAb '"CC IC b l-'lCi" 
^AAkA"" r^^TTkA T ^^A T AT'~'"'iC'"^^ ^ TA'"'"'~'CA A T AT 
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Exhibit 6 



Re : Report of production trials accordmg to US 6,133 J03 to Rabsnhorst 



1. Goaf 



2. M&tmM and l^ethods.. 



\ 0- 
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2, Mst©ria^ snd Msthsds 



2.1 Cultures y^ork out 
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Glucose 


4 8'Kg 


hAali extract 


10 9/K9 1 


Yeast extract 


4g/Kg 


H2O 


q.s.p 


pH not adjusted 


Sterilization 20' at 12rC 



V 





GROWTH 


BiOCONVERSiON 


eiOCOHVERSiON 


inoculation 


100 mL 


~ 




TemperakjfS' 


37X 


37"C 


37°C 


Mediurtii quantity 


5 Kg 


1.6 Kg 


4.4 Kg 


Culture condition 


Batch 


Batcii (isolated addition 
of feruiic. acid) 


Fed-batch ckiring 10 h 
(7.2 mL/ftiln) 


Duration 


12.5h 


5h 


14. 5h 


pOj Regulation 


50% {not rne 


ntioned in the example 3 r 


f ihe patent) 


Aeration 


5 L/min 




7 L/min 


Stirring 


400 a 750 rprr; 


pH regulation 


8 ± 0.5 (noi fnentioned in !he exafnpie 3 of the patent but in the spec) 


Surpression 


No 


End of culture 


1 - 1 32 11 



Product 


Cofscentratiosi 


Glucose 


4g/Kg 


Mait extract 


10 g/Kg 


Yeast extract 


6g/Kg 


Propylene Glycol 
P2000 


0.35 g/Kg 


HzO 


q.s.p 


5 Kg of medium in itie fermenier 
in situ steriiizailon 




Product 


Concentration 


Ferulic acid 


3.75% 


pH adjustment : 7.4 with a sodium 

hydroxyde solution* 



Aitsr 32 the fsrrnsnlatlon was terminaisd. 



2.2 Culture foyovv up 
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Con.suinption of Acid/Basic solutions during DSM SS92 growth 



ulNaOII(g) -*~CiimulHiS04 \.(fki%) 



Figure 1 : Parameter acquisition for DSM 9992 strain cultivated according to Symrise 
process (US 6,1 33,033) (Cumul = Total) 




SYMRiSK j>i-<>«;ss : parainot<;r acquisilio!) (fi briiarv sJOiO) 
Asp L~ii a strain 



I P02 --s-^'ed Batch of ferulic add Cumui ferulic acid (g) Stirring PH | 




Time (hours) 



Cofisiimptiori of" Acid/Bask- solutions during Asp L- ii 2 growth 




Time (hours) 



Figure 2 : Parameter acquisition for the Zyl 926 (Asp L-ii 2) strain cultivated according to the 
Symrise process (US 6,133,033) 

Tabl-„ 1 iliustratGh, the pnncipai data : 
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Table 1 : Growth comparison of DSM 9992 and Zyl 926 (Asp L-ii 2) strains 





p02 


pH 


pH regulation 


pH reguiation 


Medium 








with sodium 


with sulfuric acid 


corsiposition at 








hydroxide 10% 


10% 


the end of the 












culture 




Growth phase 


Low initial pH 










(between 0- 12 h): 


(5.4) 






Oily medium 




decrease from 


addition of 15g 


Bioconversion 


NO 


(due to 


DSM 9992 


100% to 57% 


of sodium 


phase (between 




antifoam), 






hydroxide 10% 


12-32 h): NO 




yellow/orange, 




Bioconversion 


to adjust pH at 






strong smell like 




phase (between 


8.0 ±0.5 






a clove 




12 ■- 32 h) : 












increase to 61% 












after ferulic acid 












addition, then 












decrease until the 












end (36% at 32h) 












Growth phase 












(between 0-12 h): 




Continuous 








continuous 


No need to 


addition of 






Zyi 926 


decrease from 


adjust Initial pH 


sodium 


NO 


Orange 


(Asp L-ii 2) 


100% to 69% 




hydroxide 10% 




medium, smell 








during 




like butter 








bioconversion 








Bioconversion 




phase 








phase (between 




(quantity : 120g) 








12-32h): 












increase to 85% 












after ferulic acid 












addition, then 












static until the end 
















Tiiriatiors of the cu 


ture for ihe iwo s 


rains ; 



Table 2 ; bnd product concentrations for Zyi 926 (Asp L-ii 2) and DSM 9992 strains when 

cultivated according to Exampie 3 of US 6,133,003 



Strain 


Vanillic 


VanSfIsc acid 


VanlHin 


Guaiacoi 




alcohol 


(g/Kg) 


(g/Kg) 


(g/Kg) 




md) 








Asp L~ii 2 


0 


0 


0 


0 


DSM 9992 


<0.1 


0.3 


<0.1 


0 



Figure 3 : Chromatogram/Symrise process (US 6,133033) with Zy! 926 strain (Asp L-ii 2) 
sample corresponding to the end of the culture (T32 h) 

[French/Engiish translation: alcooi vanillique/vaniliic alcohol - acide vaniliique/vanillic acid - vanilline/vaniliin - guaiacol/guaiacoi - acide feruhque/feruhc acidj 



880 0 1 - anbllPEA apioe 
oecv-enb||||UBA|oo5|e 
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Figure 4 : Chromatogram/Symrise process (US 6,133,033) with DSM 9992 strain - sample 
corresponding to the end of the cuiture (T32 h) 



Table 3 : Accumulation profile of ferulic acid in the culture medium 



Samiiie 


Feriilic acid 
Theoretical 
quantity added (a) 


Fersjfic acid 
Theorsticai 

cuftuiiated* (s) 


Feruiic acid 
Theoreticai 
concentration* 

mm 


Ferulic acid 
HPLC results 
(a/Kg) 


T12.5 after addition of 


60.2 g 




9.1 g/Kg 


8.9 (± o.3r 


T20 before fed-batch 
reioading 


48.75 g 


108.9 g 


13.8 g/kg 


15.0 (± 2.4)'* 


T22.5 before fed-batch 
reioading 


43.75 g 


ISLIS 


11:1^ 




125 before fed-batch 
reioading 


48.75 g 


206.5 g 


19.7 Q/Kg 


18.5 i± 1.6)*' 


T27.5 at the end of fed- 
batch cuiture 


43.75 g 


255.3 g 


21.6 g/Kg 


21,1 (± 0.8)*- 


T32 








19.8 (±1.1)*' 



*Two Siypoihesis : 

- no addition of sodium hydroxide to regulate pH 

- no consumption and/or ioss of feruiic acid between fed-batch reloading 
** Result average (g/Kg) 



conducted as taught sn US patent 6 J 33,003 but feruiic acid accurrsuiated and ii 
degradatior: aHer iritroducison sn the ciiiture mediuso are negiigibie. 



4, Conclusion 



• Si .^0 ^s^- !i>oiuiiv' jjiow s.^^ co!v1!^io tjv^i fi-ruis- .iCsJ roaots^j ones th>^ satios 
osiS^s-o ss'sodsi!!'*^ di!!!!\:! th*-> .\^i!r!^o ^-^^ Uh'^ oiiUsis* 



thi- s^!0^^^hi MUd\ WOsO l^O"-- 



io^'^iiic o.> k1 v-as spout ^^parbo \a!^!ibu]xak is j>i^aoinu\3nt «,^14 !^ 




Figure 5 : Chromatogram/Safisis process (US App. N"" 10/550.945) with Zyl 926 strain 
(Asp L-ii 2) - sample withdrawn at the end of the culture 

[French/English translation: alcool vanilliqus/vanillic alcohol - acide vanilllque/vanlilic acid - vanillins/vanillin - guaiacol/guaiacoi - aclde fgruliqus/ferulic i 



